INTRODUCTION
H eart failure (HF) is a major global health problem due to its widespread prevalence, increasing the incidence and poor outcomes. [1, 2] Although advances in both pharmacological and device treatment in the past three decades have improved survival and decreased hospital readmissions, HF is still associated with significant mortality, morbidity, and poor quality of life. [1, 3] Adherence to the management guidelines of HF is important for improving outcomes, as the recommended treatments have been shown in multiple clinical trials to be beneficial in decreasing rates of death and hospitalization. [4] Registries are good research tools in characterizing patients with HF and assessing real-life practice and adherence to management guidelines, and therefore are useful in improving health-care delivery to such patients. [5] [6] [7] [8] Two recent regional registries provided useful data on acute and severe chronic HF. The Gulf acute HF registry (Gulf CARE) surveyed acute HF admissions in seven Arabian Gulf countries, while the Heart Function Assessment Registry Trial in Saudi Arabia, studied acute and high-risk chronic HF admitted to hospital or visiting HF clinics in Saudi Arabia. [9, 10] However, there is still a paucity of regional data concerning the characteristics and management of ambulatory patients with chronic HF.
Gulf documentation of ambulatory sick patients with HF (Gulf DYSPNEA) registry was designed and carried out to fill this knowledge gap. The goals of Gulf DYSPNEA registry are to provide more information about HF patients visiting hospital clinics in the Arabian Gulf. Several features will be explored including demographics, clinical characteristics, and types of HF in our population and their management. The aim of this report is to detail the design and methodology of this registry.
METHODS

Study design
Gulf DYSPNEA is a multicenter, cross-sectional, disease survey of adult ambulatory HF patients visiting hospital outpatient clinics. As the registry is observational, no specific investigational or management recommendations were imposed. Recruitment complied with the Declaration of Helsinki. The individual ethics bodies of each participating country/center approved the study protocol.
Study organization and timeline
Gulf DYSPNEA registry is led by a steering committee chaired by the principal investigator and comprised cardiologists from the five participating countries. Each hospital had a chief site officer, a cardiologist, who invited clinics in the hospital to participate in the study, supervised enrolment and checked data entered for accuracy. In addition, several site officers at each hospital who were nurses, general practitioners, internists, or cardiologists enroled patients and collected data on a case report form (CRF).
Recruitment started on November 07, 2016 and was planned to conclude when a sample size of 4,000 patients is reached. By late December 2017, the steering committee decided to stop enrolment at 3,500 patients due to the slowing of recruitment and desire to publish the results earlier. This was discussed with the registry statisticians who approved the decision (see sample size calculation).
Site selection and participating hospitals
Members of the steering committee were asked to invite hospitals from their respective countries to participate in the registry. Hospitals from different geographical areas and of different types (community hospitals, tertiary hospitals, and university-affiliated hospitals) were included in the study. In each hospital, HF patients were recruited from clinics run by general practitioners, internists, cardiologists, and HF specialists. The aim was to involve a broad spectrum of health-care providers and a variety of outpatient facilities, to ensure that the study sample would be a good representation of the patient population with HF and their management in the Gulf region.
Patients were enrolled from outpatient clinics in 24 hospitals across five Arabian Gulf countries during a scheduled visit (two hospitals from Bahrain, 6 from Kuwait, 1 from Qatar, 9 from Oman and 6 from United Arab Emirates ). Of the 24 participating hospitals, 10 were tertiary hospitals, nine were community hospitals and five were university-affiliated. Nine of the participating hospitals had HF clinics.
Patient population
Consecutive HF patients presenting to the outpatient clinic were enrolled after signing a written informed consent and fulfilling the following criteria: (1) they had to be over 21-year-old, (2) they had to have been admitted to hospital with a diagnosis of HF >3 months prior to the enrolment, and (3) they had to have a documented echocardiography study.
Data collection and quality
Data collected were entered online (www.gulfdyspnea. com) by the individual investigators. Variables used in the CRF were based on the American College of Cardiology/American Heart Association key data elements and definitions for measuring the clinical management and outcomes of patients with chronic HF. [11] The types of HF according to left ventricular ejection fraction (LVEF) followed the classification in the recent guidelines. [4] Reduced EF was defined as LVEF <40%, midrange EF as LVEF 40%-49% and preserved EF as LVEF ≥50%.
Data collected included demographic data; main underlying cause of HF; current symptoms including New York Heart Association class; past medical history and comorbidities; tobacco and alcohol use; vaccinations in the previous year; physical signs; laboratory investigations; electrocardiogram (ECG), echocardiogram, and 24-h ECG recording findings; the current medications (with dosage); device treatment including implantable cardioverter-defibrillator and cardiac resynchronization therapy, past cardiac surgery including heart transplantation; participation in cardiac rehabilitation program; reported adherence to medications and salt restriction; history of renal impairment with HF medications; and number of HF emergency room visits and hospital admissions in the previous year.
To ensure data accuracy, the online data entry system had built-in automated data checks that were immediately displayed during data entry if an out of range value was entered or a variable had a missing value. In addition, the chief site officer of every hospital reviewed CRFs for accuracy and missing fields, and a registry research assistant carried out periodic data cleaning using IBM ® SPSS ® Statistics 25 Program (IBM, USA).
Case report form
The CRF is shown in Figure 1 . It collected data on the main reason for HF, current symptoms, previous medical history and comorbidities, smoking and alcohol use, emergency room visits and hospital admissions for HF in the past year, physical examination, presenting ECG, echocardiographic findings, medications prescribed, previous medication side-effects, self-reported compliance to fluid restriction, diet and medications, cardiac device use, cardiac transplantation, participation in cardiac rehabilitation, and follow-up arrangements. It also collected data on the specialty of the primary treating physician (general practitioner, internist, and cardiologist or HF specialist) and whether the patient is following a specialized HF clinic.
Sample size and statistical analysis
In justifying the sample size for this registry, we factored in statistical as well as practical considerations. We assumed the prevalence of HF in the population to be 2.5% and used most recent World Bank population census of the participating countries. A sample size of 2,398 patients would provide a maximum margin of error of 2% at 95% confidence level for proportions ranging from 1% to 99%. To account for the possibility of about 10% missing data, and to allow for reasonable estimates in key subgroups of the population (e.g., when stratifying the cohort by gender, etiology of HF or LVEF), we set a sample size target of 4,000 patients. Data were entered and were analyzed using SPSS version 25 (SPSS Inc., IBM, USA).
By the end of December 2017, the steering committee noticed slowing recruitment of patients. At the same time, there was a desire to publish the results earlier. It was estimated that the original goal of 4,000 patients could take 8 more months to achieve. The steering committee approached the study statisticians for their opinions. The statisticians' opinion was that reducing the target number of patients to 3,500 would not compromise the registry findings and would keep the safe margin of error preserved. Therefore, 
DISCUSSION
In this manuscript, we describe the methodology of Gulf DYSPNEA. The planned number of patients is statistically sound and meaningful. We expect it to provide us data that shed light on the causes of HF in our communities. In addition, many other areas of HF care will be explored including patient demographics, quality of life, and management. The dissemination of the results, whether positive or negative, will open the door to important discussions and debates about the fate of HF patients in the region.
Study limitations and strengths
Based on a large cohort of ambulatory patients with chronic HF, this study is expected to provide useful data. We do realize the inherent bias of registries as unobserved variables may exert a confounding effect on the results of observational studies. Possible selection bias exists about the specialty of doctors involved in data collection.
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